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ABSTRACT 



Primary Examiner — James J. Groody 



A camcorder, equipped with a function for correcting a 
brightness on sides of the camcorder screen which auto- 
matically compensates the brightness on the sides of 
screen is described. The camcorder includes an ampli- 
fier which varies gain of inputted image signal; a first 
detection member which averages image signal of am- 
plifier; a first . comparator which compares output of 
first detection member with standard voltage; a window 
signal generation member which outputs a horizontal 
and a vertical window signals corresponding to the 
horizontal and vertical window signal among image 
signals outputted from amplifier; a non-window area 
detection member detecting an image signal which does 
not correspond to the horizontal and vertical window 
signals among image signals outputted from amplifier; a 
first comparison part which compares an output of the 
window detection member with that of the non-win- 
dow detection member; a first gain control member 
which outputs a signal controlling according to an out- 
put of the first comparison part of image signal during 
horizontal and vertical window signal generation; a 
counting means which counts outputs of the first com- 
parator and first gain control member and outputs the 
result to amplifier, so that it can automatically compen- 
sates the difference in luminance between the sides and 
center and records an image signal on magnetic record- 
ing medium. 

5 Claims, 5 Drawing Sheets 
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„ A third detector which averages and outputs the image 

T .S™« R ^i QUIPPED WITH A ACTION signal outputted from said non-window area detector 
FOR CORRECTING BRIGHTNESS ON THE SIDES and second comparator which compares and outputs 
OF A SCREEN the image signal outputted from said second and third 

PAriroprnrNm nu tot ixmcw™™ 5 detectors i first controller which outputs the signal 
BACKGROUND OF THE INVENTION wh ich controls the gain of the image signal at the time 

1. Field of the Invention when the vertical and horizontal window signals are 
The present invention relates to a camcorder, particu- generated according to said first comparator; counting 

larly to a camcorder equipped with a function for cor- means which outputs the addition of output signals of 
recting brightness on the sides of a screen by automati- 10 said first comparator and of first gain controller to said 
cally compensating the difference in luminance between amplifier, 
the sides and center of the screen, thereby making the t^,,™ ~„ 

image signal which is taken at the same volume of lights BRIEF DESCRIPTION OF THE DRAWINGS 
recorded on the magnetic recording medium. The drawings attached so as to explain in more detail 

2. Description of the Ftior Art 13 the circuit for correcting brightness on the sides of the 
In general, in a camcorder, a subject is taken with a camcorder screen are as follows: 

different volume of lights being injected to the sides and FIG. 1 is a block diagram of the apparatus for auto- 
the center of the screen due to the optical lens, and the matically controlling the gain in a general camcorder 
image signal is recorded on a magnetic recording me- FIG. 2 is a block diagram of a circuit for correcting 
SJ ^/ff"" 81 ^fenor screen quality 20 brighmess on the sides of a camcorder screen according 
because of the difference of luminance between the t0 the present invention. 

£~ntiv V* 1 ^ °^ * e T*?' a * t t c n#i xt ' FIG. 3 (A) is a waveform diagram of a combined 

52^19* S^r\ m ^'J^ erasin S -to* ™* for aerating a window signal in 
:>,Z21,903 in which in case the mam subject is dark and present invention. 6 

the background is bright, the difference in luminance is 25 *L , ,™ . „„ - _ c . . 

detected and the difference in luminance between the nlT?r f a hon f ntaI 

main subject and the background is compensated by w ^ dow /f ial outputted from the wmdow signal gen- 
changing the compression knee of correctional* and era ^r of present mvention. 
by changing the compression rate according to the . ( 9 18 * Reform diagram of horizontal syn- 

detected difference in luminance. 30 ch * onmn g signal mcluded m a combined erasing signal 

However, the above-mentioned prior art has the 
problem that construction becomes complicated since . 4 ( A ) * a waveform diagram of vertical syn- 
two CCDs of R,B-CC and G-CCD are used together ^omzmg signal used for generating a window signal 
with three CDS (Charge-Doubled Sampling), LDF m ^ P resent invention. 

(Low Pass Filer) and AGC (Automatic Gain Control- 35 FlG ; 4 (B) is a waveform diagram of a vertical win- 
ter), and production cost increases. Further, the process dow outputted from a window signal generator 
compensating the gain is complicated since AGC is of the present invention. 

used in order to compensate the gain resulting from FIGS. 5 (A) and 5 (B) show division of the screen by 
shutting the iris when a part becomes bright tne vertical and horizontal window signals. 

n , * ~ 40 FIG. 6 (A) is a waveform diagram of gain control 

SUMMARY OF THE INVENTION 40 signal by ^ ^ gain SoUer of the pres- 

The object of the present invention is to provide a ent invention, 
circuit which automatically compensates the difference FIG. 6 (B) is a waveform diagram of gain control 
of luminance between the sides and the center of the signal outputted from the first comparator of the pres- 
camcorder screen by the use of Automatic Gain Con- 45 ent invention. 

troller (AGC). FIG. 6 (Q is a waveform diagram of gain control 

In order to accomplish the object, the present inven- signal outputted from counting means of the present 
tion comprises an amplifier which outputs the gain of invention. 

inputted image signal variably according to the gain FIGS. 7 (A) and 7 (B) are waveform diagrams of 
control signal; first detector which averages image sig- 50 image signals outputted from the prior amplifier, 
nals of said amplifier; window signal generator which in FIGS. 7 (Q and 7 (D) are waveform diagrams of 
a camcorder containing the first comparator outputting image signals outputted according to the present inven- 
the gain control signal made according to the difference tion. 

between the outputs of said first detector and the first FIG. 8 is a block diagram showing the embodiment 
standard voltage, outputs the vertical window signal 55 according to the circuit for correcting brightness on the 
designating a predetermined time before and after hori- sides of the camcorder screen of the present invention, 
zontal erasing signal and horizontal window signal des- 

ignating a predetermined time before and after^Trtical DESCRIPTION OF THE PREFERRED 

synchronizing signal; window area detector which de- EMBODIMENT 
tects and outputs only image signal corresponding to 60 The circuit for correcting brightness on the sides of 
the vertical or horizontal window signals among the the camcorder screen is explained in reference to the 
image signals outputted from said amplifier; non-win- attached drawings as follows: 

dow area detector which detects and outputs only the FIG. 1 is a diagram of a circuit for correcting bright- 
signal which does not correspond to the vertical and ness on the sides of camcorder screen according to the 
horizontal window signals among the image signals. 65 general camcorder. A general automatic gain control 
outputted from said amplifier; first comparator compris- apparatus is formed by installing first detector 11, 
ing the second detector which averages and outputs the which averages the amplified image signal, on the out- 
image signal outputted from said window area detector, put platform of amplifier 10 which outputs inputted 
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gain of image signal variably according to a gain con- window signal V-W section among the image signals 

trol signal and by being equipped with first comparator outputted from amplifier 10, while non-window area 

12 which outputs gain control signal according to the detector 40 detects the horizontal window signal H-W 

difference between output from said first detector and outputted from window signal generator 20 and image 

first standard voltage Vref\. 5 signal which does not fall under vertical window signal 

FIG; 2 is a diagram of the subject invention which is V-W section, 

further constructed in addition to said FIG. 1, wherein For example, as shown in FIG. 5 (A), image signal 

output platform of said amplifier 10 is equipped with areas corresponding to horizontal window signal H-W 

window signal generator 20 which generates vertical which forms a scene Pi will be Ai and A2. and those 

and horizontal window signals by the use of combined 10 corresponding to vertical window signal V-W will be 

erasing signals, window area detector 30 which detects A3 and A4. 

the image signals which corresponds to the vertical and Therefore, as in FIG. 5 (B), image signals on areas Bi 
horizontal signals among the signals outputted from said to B4 which are included in all areas Ai to A4 are out- 
amplifier 10, and non-window area detector 40 which putted from window area detector 30 and image signals 
does not correspond to the vertical and horizontal sig- 15 corresponding to the rest areas are outputted from non- 
nals. window area detector 40. 

Output platforms of said window detector 30 and Furthermore, image signals outputted from window 

non-window detector 40 are equipped with first com- area detector 30 and non-window area detector 40 are 

parator 50 which comprises second detector 51 which inputted to and averaged in second detector 51 and 

averages image signals of said window area detector, 20 third detector 52 of first comparator 50 and compared 

third detector 52 which averages image signals of said through second comparator 53. 

non- window area detector 40 and second comparator If the level of image signal detected in window area 

53 which compares the output of second detector 51 detector 30 is higher than that detected in non-window 

with that of third detector 52, which are inputted as area detector 40, the lower level is inputted to first gain 

inverting terminal and non-inverting terminal, respec- 25 controller through second comparator 53 and as in 

tively. FIG. 6 (A), first gain controller outputs gain control 

Output platform of said first comparator 50 is signal which increases the gain of image signal in hori- 

equipped with first gain controller 60 which outputs a zontal window signal section and vertical window sigr 

certain level of gain control signal when inputting a nal section. 

high level and outputs gain control signal to increase 30 If the level of image signal detected in window area 

the gain at a low level. detector 30 is lower than that detected in non-window 

Output platform of said first gain controller 60 is area detector 413, the higher level is inputted to first 

equipped with counting means 70 which adds the gain gain controller and a certain level of gain control signal 

control signal of said first comparator and gain control is outputted. 

signal of said first gain controller and outputs the result 35 At this time, gain control signal increases the gain of 

to said amplifier 10. amplifier 10 as it approaches sides of the screen as in 

The present invention constructed as above will be FIG. 6(A). The gain control signal is counted with g«™ 

explained in more detail in reference to FIGS. 3 to 7. control signal which is outputted from counting means 

The image signal inputted from Charge-Coupled 70 through first comparator 12 as in FIG. 6 (B) and 

Device (CCD) is inputted to inverting terminal of the 40 outputs the gain control signal to amplifier 10 as in fig, 

first comparator 12 after being averaged at first detector 6 (C). 

11 through amplifier 10, and compared with a predeter- Therefore, in case the volume of light on the sides of 

mined first voltage V«/i which will be transmitted to the screen which is taken on Charge-Coupled Device 

non-inverting terminal, so as to output the voltage ac- (CCD) is less than that on the center, counting means 70 

cording to the average voltage and standard voltage as 45 inputs gain control signal, which increases the gain of 

automatic gain control signals. sides of the screen, to amplifier 10 so that image signals 

Window signal generator 20 outputs horizontal win- taken with same volume of lights on sides and center of 

dow signal H-W as shown on FIG. 3 (B) by the use of the screen can be recorded on a magnetic recording 

Pre-Blahking signal (P-BLK signal). The Pre-Blanking medium. 

signal (P-BLK signal) is a signal which designates an 50 That is, the amplifier 10 in prior automatic gain con- 
erasing period for a return of a scanning line to be per- trol apparatus outputs the image signals as in FIGS* 7 
formed, including horizontal synchronizing signal H-S (A) and (B) during one horizontal period and one verti- 
section as shown on FIG. 3 (Q and from the point 1 1 the cal period, while the amplifier 10 of the present inven- 
Pre-Blanking signal (P-BLK signal) ends and pure tion outputs image signals as in FIGS. 7 (C) and (D). 
image signal begins to work in its place. 55 FIG. 8, which shows another embodiment of the 
That is, window signal generator 20 outputs horizon- present invention, presents a case in which the indoor 
tal window signal H-W which can designate only the light not being sufficiently given, the difference of the 
image signals during the time before and after Pre- luminance in the sides and center of the screen is larger 
Blanking signal (P-BLK signal) t2 by the use of Pre- than before. 

Blanking signal (P-BLK signal). 60 In this embodiment, second comparator 80 and sec- 
Window signal generator 20 outputs vertical window ond gain controller 90 are added to the construction in 
signal V-W which can designate the image signals of a FIG. 2. That is, second comparator 80 includes fourth 
predetermined scanning line after vertical synchroniz- detector, which averages image signals outputted 
ing signal V-S and before vertical synchronizing signal through amplifier 10, and third comparator 82 which 
V-S. 65 inputs image signal averaged through said fourth detec- 
Therefore, window area detector 30 detects horizon- tor 81 to inverting terminal and inputs second standard 
tal window signal H-W outputted from window signal voltage V re /i to non-inverting terminal. After amplifier 
generator 20 and image signal falling under vertical 10 is averaged through fourth detector 81, the voltage 



10/17/2003, EAST Version: 



1.04.0000 



5,432,550 



which is considered to result in the most undesirable 
brightness will be chosen as second standard voltage 

Second gain controller is constructed to output gain 
control signal according to an output level of said sec- 5 
ond comparator 80 to amplifier 10. In this embodiment, 
in case indoor light is dark, image signal of amplifier 10 
is averaged through fourth detector 81 of second com- 
parator 80, and inputted to inverting terminal. At this 
time, since said image signal is lower than the second 10 
standard voltage Vrvj2 inputted to non-inverting termi- 
nal, signal of high level is outputted through the third 
comparator. 

Therefore, second gain controller 90 which receives 
the signal of high level from second comparator 80 15 
outputs gain control signals which can increase the gain 
of amplifier to the maximum. Accordingly, in case that 
a scene is taken when it is dark, darkening on the sides, 
compared with the center, can be compensated. 

As stated so far, circuit for correcting the brightness 20 
on the sides of the camcorder screen of the present 
invention has an effect of preventing the worsening of 
the quality of the screen in such a way that when a 
scene is taken with the sides and center being under 
different luminance, the difference of luminance be- 
tween the sides and the center of screen is automatically 
compensated, and therefore, image signal with no dif- 
ference in luminance between the sides and the center of 
screen is recorded on magnetic recording medium. 

What is claimed is: 

1. In a camcorder having an amplifier which outputs 
a gain of an inputted image signal variably according to 
a gain control signal; a first detection means which 
averages the image signal of said amplifier; a first com- 35 
parator which compares a first output from said first 
detection means with a first standard voltage and out- 
puts a first gain control signal according to a gap be- 
tween said first output and said first standard voltage, 
the improvement comprising a correction means for 
correcting a brightness on sides of camcorder screen, 
the correction means including: 
a window signal generation means which outputs a 
horizontal window signal which designates a pre- 
determined time before and after a horizontal syn- 45 
chronizing signal and a vertical window signal 
which designates a predetermined time before and 
after a vertical synchronizing signal; 
a window area detection means which detects and 
outputs a first image signal among image signals 50 
outputted from said amplifier, said first image sig- 
nal corresponds to said horizontal and vertical 
window signals; 
a non-window area detection means which detects 
and outputs a second image signal among the image 55 
signals outputted said amplifier, said second image 
signal does not correspond to said horizontal and 
vertical window signals; 
a first comparison means which compares a level of 
the first image signals outputted from said window 60 
area detection means with a level of the second 
image signal from said non-window area detection 
means and outputs a first comparison signal; 
a first gain control means which outputs a second 
gain control signal for increasing the gain of the 65 
image signal during generation of the horizontal 
and vertical window signals according to the first 
comparison signal of said first comparison means; 



a counting means which adds the first gain control 
signal of said first comparator and the second gain 
control signal of said first gain control means to 
transmit the result as said gain control signal to said 
amplifier. 

2. The improvement as in claim 1, wherein said win- 
dow signal generation means outputs the horizontal 
window signal by the use of the horizontal synchroniz- 
ing signal, and outputs the vertical window signal by 
the use of the vertical synchronizing signal. 

3. The improvement as in claim 1, wherein said first 
comparison means comprises a second detection means 
which averages the first image signal detected by said 
window area detection means, a third detection means 
which averages the second image signal detected by 
said non-window area detection means, and a second 
comparator which compares a second output of said 
second detection means with a third output of said third 
detection means. 

4. In a camcorder which comprises an amplifier 
which outputs a gain of an inputted image signal vari- 
ably according to a gain control signal; a first detection 
means which averages the image signal of said ampli- 
fier; a first comparator which compares a first output 
from said first detection means with a first standard 
voltage and outputs a first gain control signal according 
to a gap between said first output and said first standard 
voltage, 

the improvement comprising a correction means for 
correcting a brightness of sides of camcorder 
screen, said correction means including: 

a window signal generation means which outputs a 
horizontal window signal designating a predeter- 
mined time before and after a horizontal synchro- 
nizing signal and a vertical window signal designat- 
ing a predetermined time before and after a vertical 
synchronizing signal; 

a window area detection means which detects and 
outputs a first image signal among image signals 
outputted from said amplifier, said first image sig- 
nal corresponds to said horizontal and vertical 
window signals; 

a non-window area detection means which detects 
and outputs a second image signal among the image 
signals outputted from said amplifier, said second 
image signal does not correspond to said horizontal 
and vertical window signals; 

a first comparison means which compares a level of 
the first image signal outputted from said window 
area detection means with a level of the second 
image signal outputted from said non-window area 
detection means and outputs a first comparison 
signal; 

a first gain control means which outputs a second 
gain control signal for increasing the gain of the 
image signal during generation of the horizontal 
and vertical window signals according to the first 
comparison signal of said first comparison means; 

a counting means which adds the first gain control 
signal of said first comparator and the second gain 
control of said first gain control means to transmit 
the result as said gain control signal to said ampli- 
fier; 

a second comparison means which compares the 
level of the image signal of said amplifier with a 
second standard voltage value and outputs a sec- 
ond comparison signal; 
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a second gain control means which outputs a third : ond comparison means comprises a fourth detection 
gain control signal according to the second com- 

parison signal of said second comparison means; means which averages the image signal of said amplifier 

and and a third comparator which compares a fourth output 

said amplifier which outputs the gain of the inputted 5 volta of ^ fourth detecdon meam ^ ^ 

unage signals variably according to the third gain 

control signal of said second gain control means. standard voltage. 
5. The improvement as in claim 4, wherein said sec- ***** 
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